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Abstract : Adult parotitis exhibits various appearances on images.  The purpose of this study was to 
investigate the imaging features of adult parotitis, focusing on the inflammatory spread in and around the 
parotid gland on CT images.  We investigated 21 patients who were clinically and radiologically diagnosed 
with parotitis, including patients with concomitant occurrences of sialolith or Sj o¨  gren’s syndrome.
　Intra-glandular spread was divided into 13 diffuse types and 8 focal types.  There was a significant 
difference in duration from the first onset of symptoms between the diffuse and focal types.  Six of 8 patients 
showing focal type spread were associated with the concomitant occurrence of sialolith or Sj o¨  gren’s syndrome. 
Extra-glandular spread was observed in 13（62％）patients.  Of them, 12（92％）showed subcutaneous fat tissue 
and/or masticator space involvement.  Involvement of the parapharyngeal space and the superficial area just 
below the gland was observed in 4 and 7 patients, respectively.  The appearance of extra-glandular spread was 
influenced by intra-glandular appearance and concomitant disease.
　The spread of adult parotitis possessed characteristic features in relation to clinical findings and 
concomitant disease.  CT examination appeared to be effective for these diagnoses.
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Introduction
　Diseases originating in the parotid gland are more 
diverse than those in other salivary glands.  Among 
them, adult parotitis can be easily diagnosed based on 
its typical clinical symptoms, such as swelling and pain 
of the gland, skin redness, salivary flow decrease and 
pus discharge1，2.  Although simple bacterial or viral 
infections commonly cause parotitis, it is occasionally 
associated with concomitant diseases including sialolith 
or Sj o¨  gren’s syndrome1―5.  Furthermore, other lesions, 
such as neoplasm, sarcoidosis and Kimura’s disease, 
can also cause inflammatory symptoms1―6.  A diagnosis 
based solely on clinical findings is likely to lead to 
incorrect determination of treatment.  It is, therefore, 
essential to perform an appropriate and sufficient 
imaging examination when parotitis is clinically 
suspected.
　There have been several reports regarding the CT 
or MR findings of parotitis1，3，5―10.  Although these 
modalities can clearly depict inflammatory appear-
ances, their extent has not been well described, 
especially for extra-glandular features.  To plan an 
appropriate treatment, inflammatory spread in and 
around the gland should be clarified together with 
concomitant disease which is likely contributing to the 
inflammatory appearance of parotitis.
　In this study, we investigated the imaging features of 
parotitis with special emphasis on the inflammatory 
spread in and around the parotid gland on CT images.
Materials and Methods
　Thirty-nine adult patients clinically diagnosed with 
parotitis from December 1997 to December 2001 were 
consecutively sampled from a radiological reporting 
database stored in a computer system in our 
department.  The terms of the computer search were : 
parotitis in initial clinical diagnosis, minimum age of 20 
years, and CT examination.  Among them, 8 patients 
with tumors and localized inflammation originating in 
areas other than the parotid gland and spreading into 
the gland were excluded.  Ten patients exhibiting no 
evidence of inflammation in and around the parotid 
gland on images were also excluded.  Their symptoms 
improved before the examination.  Ultimately, 21 
patients（7 males and 14 females ; age range, 20-80 
years ; mean age, 53.0 years）were analyzed.  CT 
examination was performed within a week of the 
patients’ first visit.  In three patients, MR examination 
was also performed.
　Three radiologists（YA, AK, MG）reviewed the images 
without knowledge of clinical findings.  Inflammatory 
appearances were investigated separately for intra- and 
extra-glandular features.  The criteria for determina-
tion of inflammation on the images were as follows :（1）
increase in density on CT images of the parotid gland 
and fat tissue, and decrease in density on CT images of 
the muscles ;（2）enlargement of the parotid gland, 
the muscles and the spaces ;（3）enhancement on 
post-contrast images.  Extra-glandular involvement 
was evaluated regarding the masticator space（MS） , 
posterior cervical space（PCS） , parapharyngeal space
（PPS） , submandibular space（SMS） , subcutaneous fat 
tissue adjacent to the gland（SF）and superficial cervical 
area just below the gland（SBG）with reference to 
previous descriptions4，11.  Final judgments were made 
by a consensus of the three observers.
　Concomitant diseases and duration between the first 
onset of symptoms and the CT examination were 
analyzed based on the medical records and clinical 
course of the patients together with imaging appear-
ances.
　CT scanners used were the Somatom ART（Siemens 
Medical Systems, Erlangen, Germany）and X-vision
（Toshiba Medical Systems, Tokyo, Japan） .  Transverse 
images were acquired continuously from the zygomatic 
arch to the occusal plane with a 3 mm thickness parallel 
to the occusal plane.  To avoid metal artifacts caused by 
dental restorations, the middle to lower area of the 
parotid gland was scanned parallel to the inferior 
border of the mandible.  When inflammation was a 
broad, CT sections were added to cover all of the 
abnormal area.  Direct coronal sections were also 
acquired if necessary and possible.  Contrast-enhanced 
CT was performed on the patients with suspicious 
abscesses or tumors.
　The difference in duration was statistically analyzed 
using the Mann-Whitney U-test.  A significant 
difference was defined by a p value of less than 0.05. 
Statview II software（Abacus Concepts, Berkeley, 
California）was applied to these analyses. 
Results
　Among the 21 patients evaluated, no patients showed 
involvement limited to the extra-glandular structures 
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without inflammatory changes in the parotid gland.
　As for the intra-glandular spread, appearances were 
divided into 13 diffuse types and 8 focal types（Table） . 
Diffuse spread showed homogeneous inflammation in 
the entire gland with enlargement（Fig. 1A and 1B） . 
Focal type spread was characterized by an inflamma-
tion on part of the gland with partially-observed normal 
glandular parenchyma（Fig. 2） .
　Extra-glandular spread was found in 13（61.9％）of 21 
patients evaluated（Table） .  The masticator space 
was involved in 9 patients（Fig. 1A and 3） , and 
subcutaneous fat tissue change was found in 8 patients
（Fig. 1A） .  Consequently, 12 patients showed involve- 
ment of the masticator and/or subcutaneous fat tissue. 
Six patients with diffuse type intra-glandular appear-
ance represented involvement of more than 3 structures 
adjacent to the gland.  Conversely, 5 of 7 patients with 
extra-glandular spread in one or two directions showed 
the focal type of intra-glandular appearance（Table） . 
Involvement was observed in the area below the parotid 
gland in 7 patients（Fig. 1C） .  Parapharyngeal space 
was involved in 4 patients（Fig. 1B and Fig. 4） .
　Duration from the first onset of symptoms to CT 
examination showed wide range from 1 day to 2 years
（table） .  Between the two types of intra-glandular 
appearances, a significant difference was found in the 
duration of symptoms（p ＜ 0.001）（Fig. 5） .  In 12
（92.3％）of 13 patients showing diffuse type intra-
glandular appearance, the duration was shorter than 11 
days.  An exceptional case（case No. 6）with one year 
duration complained of repeated occurrences of parotid 
inflammation.
　There were no patients affected by mumps, sarcoido- 
sis or Kimura’s disease.  No patients showed radiation-
induced parotitis.  No other diseases which might have 
caused parotitis could be identified.  Concomitant 
diseases detected were sialolith（Fig. 3）and Sj o¨  gren’s 
syndrome（Fig. 4） .  Sialolith was found in 4 patients. 
All incidences of sialolith were confirmed by CT 
appearances and two of them were removed by surgery. 
Three patients were diagnosed with Sj o¨  gren’s syndrome 
based on the revised Japanese criteria in 1999 
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Table　CT apperances and concomitant diseases in parotitis patients.
Concomitant disease
Duration from
first onset of
symptom
Extra-glandular
involvement
Intra-glandular
appearances
Age/Sex
Case
No.
7 daysDiffuse20/F 1
MS ＝ Masticator space, PCS ＝ Posterior cervical space, PPS ＝ Parapharyngeal space, SMS ＝
Submandibular space, SF＝ Subcutaneous fat adjucent to the gland, SBG＝ Superficial area just 
including lip biopsy and parotid sialography.  CT and 
MR images showed typical features of Sj o¨  gren’s 
syndrome12―14（Fig. 4） .  Concomitant diseases were more 
frequently observed in the focal type of intra-glandular 
appearance than in the diffuse type.  Six of 8 patients 
representing the focal type had sialolith or Sj o¨  gren’s 
syndrome, while only one patient was found to have 
sialolith among 13 diffuse type patients.
Discussion
　Sonography and sialography have traditionally been 
used for parotid inflammation3，9，15.  Sonography is the 
first-choice method because of its non-invasive and 
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Fig. 3　In a 67-year-old female（case No. 6） , a CT image 
at the level of the upper alveolus shows the 
diffuse type of intra - glandular appearance. 
Enlargement of the masseter muscle（arrow head）
is observed continuously to a homogeneous 
inflammatory finding in the left gland.  A 
sialolith is also seen along the course of Stensen 
duct（arrow） . 
Fig. 1　A 58-year-old male（case No.13）with right 
parotitis showing the diffuse type of intra-
glandular appearance and multi - directional 
spread of extra-glandular involvement. A ; axial 
CT image at the mid-level of the parotid gland. 
Elevation of density in the subcutaneous fat 
tissue is depicted adjacent to the enlarged gland
（arrow） . Enlargement of the right masseter 
muscle is also seen（arrow head） . B ; axial CT 
image at the inferior level of the parotid gland. 
Inflammatory appearance spreads into the para- 
pharyngeal space with an increase in density
（arrow） . C ; axial CT image at the level of the 
submandibular gland. Involvement with an in- 
crease in density is shown in the right area 
situated below the gland and surrounded by the 
sternocleidomastoid and platysma muscles（arr- 
ows） , whereas no inflammatory findings are detec- 
ted in the submandibular space（arrow head） .
Fig. 2　Axial CT image of a 37-year-old female（case 
No.14）showing the focal type of intra-glandular 
appearance in the left parotid gland. Normal 
parenchyma is partially observed（arrow） .
A
B
C
convenient use15，16.  However, it cannot clearly depict 
deep structures such as the deep lobe of the gland or the 
parapharyngeal space.  Sialography can also depict 
ductal systems, but not surrounding structures3，9.  CT 
imaging significantly contribute to the diagnosis 
because they can clearly show the parotid gland 
together with surrounding structures and can clarify 
some of the concomitant diseases, such as tumor and 
sialolith1，3，7.
　Intra-glandular appearance was divided into two 
types, diffuse type and focal type, with some differences 
between the two types.  Almost all diffuse types 
displayed short durations, less than 10 days from the 
first onset of symptoms.  Diffuse type appearance, 
therefore, can indicate an acute feature of parotid 
inflammation.  Acute inflammation may rapidly spread 
along the ductal system which is distributed throughout 
the sparse gland parenchyma and may occupy an entire 
gland4，5 forming diffuse type inflammation.  Half of the 
diffuse type cases showed extra-glandular involvement, 
most of which had multidirectional spread to the 
surrounding structures.  Since the parotid gland is 
covered solely with a superficial layer of the deep 
cervical fascia17, acute inflammation involving the 
entire gland would spread uniformly beyond the fascia 
into the surrounding structures.   An acute inflamma-
tion spreads rapidly throughout the gland, and may 
disappear rapidly with appropriate treatment.   This 
hypothesis is supported by the fact that symptoms 
disappeared at the time of examination in excluded 
patients with no evidence of inflammation on images.
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Fig. 4　A 41-year-old female（case No.20）with the right parotitis. A ; axial CT image at the mid-level of the parotid gland. 
An area without inflammation is observed in the anterior portion of the gland（arrows）and only parapharyngeal 
space is involved among the surrounding structures（arrow head） . The left gland shows typical features of Sj o¨  gren’s 
syndrome with heterogeneous distribution of low densities indicating fat depositions（arrows） . B ; axial MR image 
at the same level of the CT image. In the anterior part of the right gland, parenchyma without inflammation is 
shown（arrow） . The left gland shows a characteristic heterogeneous appearance of Sj o¨  gren’s syndrome.
Fig. 5　Box plots of durations between the first onset of 
symptoms and the initial examination according 
to types of intra-glandular appearance.
A B
　Patients with the focal type of intra-glandular 
appearance displayed long durations, therefore this 
type was regarded as a characteristic of chronic 
parotitis.   Extra-glandular spread was found in 5 of 
8 patients with the focal type of intra-glandular 
appearance.  Four of them, however, showed only one 
space involvement and the remaining one patient had 
changes in two structures.  Concomitant diseases were 
more frequently observed in the focal type than in the 
diffuse type.  Taken together, a localized concomitant 
disease, such as sialolith, or a long-standing inflamma-
tion due to Sj o¨  gren’s syndrome may form the focal type 
of intra-glandular appearance.  Patients with Sj o¨  gren’s 
syndrome essentially have parotid parenchyma that is 
inflammatory in nature.  Additional inflammatory 
causes, such as ascending bacterial infection through 
the Stensen duct, may frequently lead to severe 
inflammation.  In such instances, the intra-glandular 
focus of infection shows an advanced imaging feature 
which remains throughout the healing process, 
resulting in the focal type of intra-glandular appear-
ance.  Inflammation may spread into the surrounding 
spaces through the fascia which is situated near the 
inflammatory focus of the gland.  Therefore, spread in 
one or at most two directions may be characteristic of 
the focal type.  Concomitant diseases should be 
suspected in patients with the focal type of intra-
glandular appearance.
　In patients with Sj o¨  gren's syndrome, characteristic 
imaging appearances due to premature fat deposition in 
the parotid gland were clarified in our previous 
studies12―14.  A finding of irregularly-distributed high 
signal intensities was typical of T1-weighted MR 
images12―14.  In patients with advanced stage of 
Sj o¨  gren's syndrome, the gland showed lower CT values 
than those of normal subjects13.  When these findings 
are detected, concomitant occurrence of Sj o¨  gren's 
syndrome should be suspected in parotitis patients.
　Also in parotitis, surrounding space involvement 
leads to severe symptoms like odontogenic infection18，19. 
Spread into the masticator space causes a trismus. 
Parapharyngeal involvement is occasionally associated 
with pyrexia, dysphagia or dyspnea.  Moreover, the 
parapharyngeal space is a space through which the 
infection can spread to the retropharyngeal and carotid 
spaces. If the infection spreads to these spaces, it 
can extend downward and subsequently may cause 
mediastinal involvement.  These spaces, therefore, 
should be carefully evaluated in patients with parotitis. 
In the present study, superficial downward spread 
extending to the lower neck was observed in parotitis, 
especially in acute patients.  In these patients, changes 
on images were observed along the external jugular 
vein and spread downward through the outer surface of 
the sternocleidomastoid muscle.  The external jugular 
vein usually passes through the gland and perforates 
the deep cervical fascia which covers the lower portion 
of gland.  Thereafter, it runs to the lower neck across 
the surface of the sternocleidomastoid muscle.  The 
lymphatics from the intra-glandular nodes also run 
along the external jugular vein20.  Therefore, parotid 
inflammation may occasionally spread along the vein or 
lymphatics to the lower neck.
　Based on the results of the present study, chara- 
cteristic features of acute and chronic parotitis were 
clarified on images.  Acute parotitis is characterized by 
a diffuse type of intra-glandular appearance and by 
multidirectional spread to the extra-glandular struc-
tures.  Focal type appearance is considered to be specific 
to chronic parotitis.  In this type, inflammation may 
spread in one or two directions according to the location 
of focal involvement, which often occurs related to 
concomitant diseases.  A patient（case No. 6）who 
complained of repeated symptom occurrence showed 
both acute and chronic features with a concomitant 
disease of sialolith.  Acute changes may occasionally 
occur during the long course of chronic inflammation.  If 
an examination is performed at the time of the acute 
change, the imaging appearance may be characterized 
by an acute feature or by a combination of both acute 
and chronic features.
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